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(54) Abstract Title 

Front lighting means for liquid crystal display 

(57) A portable electronic apparatus includes a liquid crystal panel 4 of a reflection type. A light guide 
member 5 operates for guiding light to the liquid crystal panel. A light source 12 operates for emitting light. 
There is provided a suitable device or a reflector 6 for guiding the light emitted by the light source to the light 
guide member. A transparent plate-shaped member 30 covers the light guide member. The transparent 
plate-shaped member may include a touch panel 7. The light source includes, for example, a light emitting 
diode, and the device optionally includes a diffusion sheet 25. 

In one embodiment, the light guide member comprises a series of grooves (31, Fig 4) for reflecting light 
from the source towards the liquid crystal panel 4. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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A 

PORTABLE ELECTRONIC APPARATUS HAVING 
LIQUID CRYSTAL DISPLAY DEVICE 

This invention relates to a portable electronic apparatus 
having a liquid crystal display (LCD) device. 

Some portable electronic apparatuses such as portable 
computers and portable communication terminal apparatuses have 
liquid crystal display CLCD) devices. In general, LCD devices are of 
the transmission type, the semi-transmission t5npe, and the 
reflection type. 

A typical LCD device of the transmission type includes a 
backlight for illuminating a screen. The backlight uses, for example, 
a cold-cathode tube. The typical LCD device of the transmission 
type tends to be high in electric power consumption rate since the 
backlight is provided. 

A- known LCD device of the semi-transmission type includes a 
backlight using an EL (electroluminescence) surface illuminant. 
The EL surface illuminant tends to be short in life. The known LCD 
device of the semi-transmission type tends to be low in contrast 
between an indicated character and a base. 

A general LCD device of the reflection type is low in electric 
power consumption rate. The general LCD device of the reflection 
type provides a high contrast between an indicated character and a 
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base. The general LCD device of the reflection type Is useless in a 
dark place. 

It is an aim of this invention to provide an improved 
5 portable electronic apparatus having a liquid crystal display (LCD) 
device. 

A first aspect of this invention provides a portable electronic 
apparatus comprising a liquid crystal panel of a reflection type; a 
light guide member for guiding light to the liquid crystal panel; a 
1 0 light source for emitting hght; means for guiding the light emitted 
by the light source to the light guide member; and a transparent 
plate-shaped member for covering the light guide member. 

A second aspect of this invention is based on the first aspect 
thereof, and provides a portable electronic apparatus wherein the 

1 5 transparent plate-shaped member comprises a touch panel. 

A third aspect of this Invention is based on the first aspect 
thereof, and provides a portable electronic apparatus wherein the 
light source comprises a light emitting diode, and the means 
comprises a diffusion sheet adjoining a light Input portion of the 

2 0 light guide member and a reflector for guiding the light emitted by 

the light source to the diffusion sheet. 

A fourth aspect of this invention is based on the second aspect 
thereof, and provides a portable electronic apparatus wherein the 
light guide member comprises an acrylic-resin plate having a 
2 5 predetermined stiffness, the acrylic-resin plate having a reflection 
surface for reflecting incident light toward the liquid crystal panel. 
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the touch panel comprising an upper electrode and a lower 
electrode formed by films. 

A fifth aspect of this invention is based on the third aspect 
thereof, and provides a portable electronic apparatus further 
5 comprising a circuit board for holding the light emitting diode, the 
reflector being curved, the circuit board and the light input porUon 
of the light guide member being nonparallel to each other. 

A sixth aspect of this Invention is based on the fifth aspect 
thereof, and provides a portable electronic apparatus wherein the 
1 0 circuit board comprises a main circuit board for holding electronic 
pgirts. 

A seventh aspect of this invention is based on the third aspect 
thereof, and provides a portable electronic apparatus further 
comprising means, provided around the light emitting diode, for 

1 5 reflecting return light back into the reflector. 

An eighth aspect of this invention provides a portable 
electronic apparatus comprising a liquid crystal panel of a reflection 
type; a transparent member extending above the liquid crystal 
panel; a light source for emitting Hght; and first means for guiding 

2 0 the light emitted by the light source to an edge of the transparent 

member; wherein the transparent member comprises second 
means for reflecting the light guided by the first means toward the 
liquid crystal panel. 

A ninth aspect of this invention is based on the eighth aspect 
2 5 thereof, and provides a portable electronic apparatus wherein the 
light source comprises a light emitting diode. 
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A tenth aspect of this invention is based on the eighth aspect 
thereof, and provides a portable electronic apparatus wherein the 
first means comprises a light guide member having an inner space 
and inner reflection surfaces, the light guide member extending 
5 between the light source and the edge of the transparent member, 
the light source extending in the inner space of the light guide 
member. 

An eleventh aspect of this invention is based on the tenth 
aspect thereof, and provides a portable electronic apparatus 

1 0 wherein the light guide member is curved. 

A twelfth aspect of this invention is based on the eighth aspect 
thereof, and provides a portable electronic apparatus wherein the 
first means comprises a diffusion sheet adjoining the edge of the 
transparent member. 

15 A thirteenth aspect of this invention is based on the eighth 

aspect thereof, and provides a portable electronic apparatus 
wherein the transparent member has ' grooves defined by inclined 
surfaces which form the second means. 

The present invention will be described further below 
with reference to exemplary embodiments and the accompanying 
drawings, in which: 

Fig. 1 is a sectional view of a portion of a background-art 
portable electronic apparatus. 

Fig. 2 is an exploded perspective view of a portable electronic 
apparatus according to a first embodiment of this invention. 

Fig. 3 is a sectional view of a portion of the portable electronic 

apparatus in Fig. 2. 

Fig. 4 is a sectional view of a light guide member and a light 
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inputting and reflecting portion in the portable electronic apparatus 
in Fig. 2. 

Fig, 5 is a sectional view of a portion of a portable electronic 
apparatus according to a second embodiment of this invention. 
5 Fig. 6 is a sectional view of a portion of a portable electronic 

apparatus according to a third embodiment of this invention. 

A background-art portable electronic apparatus will be 
explained below for a better understanding of this invention. 
1 0 Fig. 1 shows a portion of a background-art portable electronic 

apparatus having a liquid crystal display (LCD) device of the semi- 
transmission type. It is believed that the background-art apparatus 
of Fig. 1 is not prior art to this invention. 

The background-art apparatus of Fig. 1 includes a casing 

1 5 composed of a lower member 41 and an upper member 48. 

A circuit board 42 is located in the lower casing member 41. 
A liquid crystal panel holder 43 is placed in the casing. The liquid 
crystal panel holder 43 is fixed to bottom walls of the lower casing 
member 41. A major portion of the liquid crystal panel holder 43 

2 0 extends above the circuit board 42. A surface illimilnant 44 and a 

liquid crystal panel 45 are successively superposed on the liquid 
crystal panel holder 43. The surface illuminant 44 serves as a 
backlight for the liquid crystal panel 45. The surface illiominant 44 
uses an EL (electroluminescence) member. The liquid crystal panel 
2 5 45 is of a semi-transmission type. The surface illuminant 44 and 
the liquid crystal panel 45 compose an LCD device of the semi- 
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transmission type. A touch panel 47 is placed on the liquid crystal 
panel 45 via spacers 46. The touch panel 47 extends below top 
walls of the upper casing member 48. 

When the lower casing member 41 and the upper casing 
5 member 48 are firmly connected to each other, the liquid crystal 
panel holder 43. the surface illuminant 44, the liquid crystal panel 
45, and the touch panel 47 are held between the bottom walls of the 
lower casing member 41 and the top walls of the upper casing 
member 48. 

1 0 When the apparatus is used in a dark place, the surface 

illuminant 44 is activated. When the apparatus is used in a bright 
place, the surface illuminant 44 is deactivated to save electric 
power. 

The background- art apparatus of Fig. 1 has the following 

1 5 drawbacks. The EL surface illuminant 44 tends to be short in life. 

The LCD device of the semi-transmission type tends to be low in 
contrast between an indicated chairacter and a base. 

First Embodiment 
Figs. 2, 3, and 4 show a portable electronic apparatus 

2 0 according to a first embodiment of this invention. The apparatus of 

Figs. 2. 3, and 4 includes a casing composed of a lower member 1 
and an upper member 8, A main circuit board 2, a hquid crystal 
panel holder 3, a liquid crystal panel 4, a light guide member 5. a 
reflector (a light guide member) 6, and a touch panel 7 are disposed 
2 5 in the casing. The liquid crystal panel 4 is of a reflection type. The 
touch panel 7 includes a transparent plate-like member. The lower 
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casing member 1 and the upper casing member 8 form a main body 
of the apparatus. 

The lower casing member 1 includes a main casing body lA. 
The main casing body lA has a rectangular bottom portion la. and a 
5 side wall portion lb provided along edges of the bottom portion la. 
The side wall portion lb extends upward from the edges of the 
bottom portion la. The main casing body lA has a rectangular 
recess, one comer of which is occupied by a batteiy accommodating 
portion 19. The bottom portion la of the main casing body lA has 
1 0 connection bosses 20, The connection bosses 20 have threaded 
holes respectively. Three of the connection bosses 20 extend at 
three other comers of the recess in the main casing body lA, 
respectively. Two of the connection bosses 20 extend near the 
battery accommodating portion 19. The bottom portion la of the 

1 5 main casing body lA has a plurality of spacers 9 arranged at 

predetermined intervals along the edges and extending near the 
side wall portion lb. The spacers 9 form ribs extending between 
the bottom portion la and the side wall portion lb. 

The main circuit board 2 includes a main board body 2A 

2 0 having a shape similar to the shape of the recess in the main casing 

body lA except the battery accommodating portion 19. The main 
board body 2A has comers formed with connection holes 10 
respectively. The connection holes 10 positionally correspond to 
the connection bosses 20 of the main casing body lA, respectively. 
2 5 Electronic parts 11 are mounted on an upper surface of the main 
board body 2A. In addition, light emitting diodes (LED's) 12 are 


-8- 


mounted on the main board body 2A. The Hght emitting diodes 12 
are arranged along one longer side or edge of the main board body 
2A at predetermined internals. The light emitting diodes 12 are 
used as light sources respectively. 
5 The liquid crystal panel holder 3 includes a main holder body 

3A. The main holder body 3A includes a rectangular planar member 
13, a panel support portion 14, and a frame portion 15. The panel 
support portion 14 and the frame portion 15 are provided along 
edges of the planar member 13. The panel support portion 14 and 
1 0 the frame portion 15 are connected to the planar member 13. The 
frame portion 15 extends outward of the panel support portion 14. 
The panel support portion 14 extend upward from the planar 
member 13. One longer side (edge) of the planar member 13 is 
provided with a reflector mounting portion 16, The reflector 

1 5 mounting portion 16 extends at a height position which is lower 

than a major upper surface of the planar member 13. The reflector 
mounting portion 16 has windows 17 for the respective light 
sources 12. The windows 17 positionally correspond to the light 
sources 12 respectively. The windows 17 are spaced at 

2 0 predetermined intervals along the longer side (edge) of the planar 

member 13. The planar member 13 has a plurality of openings 18. 

As previously indicated, the liquid crystal panel 4 is of the 
reflection type. The liquid crystal panel 14 includes glass plates 21 
and 22 extending parallel to each other. The liquid crystal panel 14 
2 5 also includes opposed electrode plates provided on opposing sides 
of the glass plates 21 and 22. A space or a gap between the opposed 
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electrode plates is filled with liquid crystal. 

The light guide member 5 includes a transparent plate made 
of aciylic resin. The acrylic resin plate has a thickness in the range 
of 1 to 2 mm. Thus, the acrylic resin plate has a predetermined 
5 stiffness. The aciylic resin plate has a rectangular shape. An upper 
surface 5e of the light guide member (the aciylic resin plate) 5 is 
foirned with a plurality of grooves 31 extending parallel to a longer 
side (edge) thereof. Each of the grooves 31 has a V-shaped cross 
section. The grooves 31 are spaced along a direction parallel to a 
1 0 shorter side (edge) of the light guide member 5. 

As best shown in Figs. 3 and 4, one longer side or one longer 
edge 5a of the light guide member 5 forms a light input portion (a 
light incident portion) Ql. As shown in Fig. 4, each of the grooves 
31 is defined by inclined surfaces 31A and 3 IB which are closer to 

1 5 and remote from the light input portion Ql respectively. The 

surfaces 31A of the respective grooves 31 form reflection surfaces 
which operate as follows. The reflection surfaces 31A are exposed 
to portions Q3 of beams of incident light which comes through the 
light input portion Ql. The reflection surfaces 31A reflect the 

2 0 portions Q3 of the incident light beams toward the liquid crystal 

panel 4. The reflection-resultant light beams travel from the 
reflection surfaces 31A along directions Q2 which form 
approximately right angles with respect to the direction of the 
travel of the incident light beams. 
2 5 As best shown in Fig. 2, the light guide member 5 has shorter 

sides (edges) 5b and 5d. and a longer side (edge) 5c in addition to 
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the previously-indicated longer side (edge) 5a. The light guide 
member 5 is provided with a frame portion 23. extending along the 
edges 5b. 5c. and 5d. As shown in Figs. 3 and 4. a diffusion sheet (a 
diffuser) 25 is attached to an end surface of the longer side or edge 
5 5a of the light guide member 5. In addition, the reflector 6 is 

connected to the longer side or edge 5a of the light guide member 
5. 

The reflector (the light guide member) 6 includes an inner 
reflection plate 26. an outer reflection plate 27. and two end 
1 0 reflection plates 28. The reflector 6 has an Inner space defined by 
the inner reflection plate 26. the outer reflection plate 27. and the 
two end reflection plates 28. The inner reflection plate 26, the 
outer reflection plate 27. and the two end reflection plates 28 have 
inner reflection surfaces exposed in the inner space of the reflector 

1 5 6. The inner reflection plate 26 has a connecting portion 26A and a 

reflection surface portion 26B. The reflection surface portion 26B 
extends from the connecting portion 26A at an approximately right 
angle. The outer reflection plate 27 has a connecting portion 27A 
and a reflection surface portion 27B. The reflection surface portion 

2 0 27B extends from the connecting portion 27A at an obtuse angle. 

The inner reflection plate 26 and the outer reflection plate 27 are 
connected to each other via the end reflection plates 28 in a 
manner such that the connecting portions 26A and 27A are parallel 
to and spaced from each other. 
2 5 The longer side or edge 5a of the light guide member 5 is 

inserted into the region between the connecting portions 26A and 
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27A of the reflector 6. Thereby, the reflector 6 is connected to the 
light guide member 5. 

The touch panel 7 has a frame portion 29 extending along 
edges thereof. The upper casing member 8 has a top wall portion 
or a top planar portion 8A formed with a rectangular opening 
window 30. Upper and lower electrodes (not shown) on the touch 
panel 7 are formed by films. 

The main circuit board 2 is located in the lower casing 
member 1. The main circuit board 12 is fixed to the lower casing 
member 1 by screws (not shown) extending into the threaded holes 
of the bosses 20 via the connection holes 10. The spacers 9 support 
edge portions of the main circuit board 2. As previously indicated, 
the liquid crystal panel holder 3 is located in the apparatus casing. 
A major portion of the liquid crystal panel holder 3 is placed on the 
main circuit board 2. The frame portion 15 of the liquid crystal 
panel holder 3 has a downward projection reaching the bottom 
walls of the lower casing member 1. Thus, the liquid crystal panel 
holder 3 is supported also by the bottom walls of the lower casing 
member 1. As previously indicated, the liquid crystal panel holder 3 
has the reflector mounting portion 16. Lower surfaces 16A of the 
reflector mounting portion 16 contact the upper surface of the main 
circuit board 2. The light emitting diodes 12 on the main circuit 
board 2 extend Into the respective windows 17 of the reflector 
mounting portion 16. The electronic parts 11 on the main circuit 
board 2 extend into the openings 18 In the planar member 13 of 
the liquid crystal psinel holder 3. 
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The liquid crystal panel 4 is placed on the panel support 
portion 14 of the liquid crystal panel holder 3. The light guide 
member 5 is superposed on the liquid crystal panel 4. The reflector 
6 is connected to the light guide member 5. A lower portion of the 
5 reflector 6 is inserted into the reflector mounting portion 16 of the 
liquid crystal panel holder 3. Lower edges of the reflector 6 contact 
surfaces of the reflector mounting portion 16. The reflector 6 is 
supported by the reflector mounting portion 16 of the liquid crystal 
panel holder 3. The touch panel 7 is superposed on the light guide 
1 0 member 5. The top wall portion 8A of the upper casing member 8 
extends adjacently above the touch panel 7. When the lower casing 
member 1 and the upper casing member 8 are firmly- connected to 
each other, the liquid crystal panel holder 3. the liquid crystal panel 
4, the light guide member 5, and the touch panel 7 are held 

1 5 between the bottom walls of the lower casing member 1 and the top 

walls of the upper casing member 8. 

In Fig. 3. the character Q4 denotes the optical axes of the 
light emitting diodes (LED's) 12. The hght guide member 5 
extends along a plane perpendicular to the optical axes Q4 of the 
20 LED's 12. The LED's 12 emit light beams into the reflector 6. The 
emitted light beams R travel to the longer edge 5a of the light guide 
member 5. that is. the light input portion Ql thereof while being 
reflected and guided by the reflector 6. 

The upper surfaces 16a of the reflector mounting portion 16 

2 5 of the liquid crystal panel holder 3 have light reflecting films such 

as white coats or printed white films. In addition, the inner 
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circumferential surfaces of the walls of the reflector mounting 
portion 16 which define the windows 17 for the respective light 
sources 12 have light reflecting films such as white coats or printed 
white films. 

The light emitting diodes (LED's) 12 are turned on and off by 
suitable drive circuits mounted on the main circuit board 2. The 
LED's 12 emit light beams R when being turned on. The light 
beams R enter the reflector 6. The light beams R are propagated to 
the diffusion sheet 25 on the longer edge 5a of the light guide 
member 5 while being reflected and guided by the inner reflection 
plate 26. the outer reflection plate 27. and the two end reflection 
plates 28 of the reflector 6. The light beams R passes through the 
diffusion sheet 25 while being diffused thereby. The diffusion- 
resultant light beams are incident to the longer edge 5a of the light 
guide member 5. that is. the light input portion Ql thereof. Then, 
the diffusion-resultant Hght beams are propagated in the light guide 
member 5. 

As understood from the above explanation, the reflector 6 
operates as a light guide member for guiding light from the LED's 
12 to the light guide member 5. To implement this operation, 
inner surfaces of the reflector 6 may have mirrors. 

As shown in Fig. 4. portions Q3 of the incident light beams 
(the diffusion-resultant light beams) encounter the reflection 
surfaces 31A in the grooves 31. being reflected thereby toward the 
liquid crystal panel 4. The reflection-resultant light beams are 
incident to the liquid crystal panel 4 at approximately right angles. 
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Thus. the liquid crystal panel 4 is illuminated by the light beams 
generated by the LED's 12. 

In general, the LED's 12 are turned on when the apparatus is 
used in a dark place. In this case, since the liquid crystal panel 4 is 
5 illuminated by the light beams generated by the LED's 12. the 

contents of information indicated by the liquid crystal panel 4 can 
be seen. In general, the LED's 12 are turned off when the apparatus 
is used in a bright place. In this case, electric power economy is 
provided. 

1 0 The plural LED's 12 and the diffusion sheet 25 operate to 

apply an uniform light beam to the light guide member 5. The 
LED's 12 are inexpensive, and are small in size. Furthermore, the 
LED's 12 are long in life. 

The touch panel 7 extends above the light guide member 5. 

1 5 The touch panel 7 protects the grooves 31 in the light guide 

member 5 so that the optical performance of the light guide 
member 5 can be maintained for a long time. 

The light guide member 5 uses the acrylic resin plate having a 
thickness in the range of 1 to 2 mm. Thus, the light guide member 

2 0 5 is stiff enough to keep its original shape even when a certain force 

is applied thereto from above. Accordingly, in the case where a 
normal depression force is applied to the touch panel 7, the light 
guide member 5 blocks the transmission of the force to the liquid 
crystal panel 4. Thus, the light guide member 5 protects the liquid 

2 5 crystal panel 4. 

As previously indicated, the upper and lower electrodes on 
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the touch panel 7 are formed by the films. Thus, the touch panel 7 
can be thin. The thin touch panel 7 is effective in reducing a 
parallax (an undesired depth-related visual sensation) concerning 
Information indicated on the liquid crystal panel 4. 
5 As previously mentioned, the light guide member 5 extends 

along the plane perpendicular to the optical axes Q4 of the light 
emitting diodes (LED's) 12. The reflector 6 is angled or curved to 
guide the light beams R from the LED's 12 to the longer edge 5a of 
the light guide member 5, that is, the light input portion Ql 
1 0 thereof. The angled or curved design of the reflector 6 enables a 
smaller horizontal dimension of the apparatus. 

As previously indicated, the upper surfaces 16a of the 
reflector mounting portion 16 of the liquid crystal panel holder 3 
have the light reflecting films such as the white coats or the printed 

1 5 white films. In addition, the inner circumferential surfaces of the 

walls of the reflector mounting portion 16 which define the 
windows 17 for the respective light sources 12 have the light 
reflecting films such as the white coats or the printed white films. 
These light reflecting films return backwardly reflected light toward 

2 0 the light guide member 5 so that the light beams emitted from the 

light sources 12 can be efficiently used in illuminating the liquid 
crystal panel 4. 

The light emitting diodes (LED's) 12 and their drive circuits 
are mounted on the main circuit board 2. Accordingly, it is 
2 5 unnecessary to provide another circuit board for mounting the LED's 
12. In addition, it is unnecessary to provide cables and connectors 
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for electric connection between the LED's 12 and their drive 
circuits. Thus, it is possible to reduce the cost and the size of the 
apparatus. 

Second Embodiment 
5 Fig. 5 shows a second embodiment of this invention which is 

similar to the first embodiment thereof except for design changes 
indicated later. 

As shown in Fig. 5, the second embodiment of this invention 
includes an LED circuit board 31 on which LED's 12 are mounted. 

1 0 The LED circuit board 31 is separate from a main circuit board 2. 

In the embodiment of Fig. 5, a liquid crystal panel holder 3 is 
formed with a board hold portion 32. The LED circuit board 31 is 
supported on the board hold portion 32. The LED circuit board 31 
extends parallel to the main circuit board 2. The LED circuit board 
15 31 and the main circuit board 2 are electrically connected via a 
connector 33 and a cable 34. 

In the embodiment of Fig. 5. a reflector 6-1 is provided in 
place of the reflector 6 (see Figs. 2 and 3). Basically, the reflector 
6-1 is similar in structure to the reflector 6. A lower portion of the 

2 0 reflector 6-1 contacts an upper surface of the LED circuit board 31. 

The LED's 12 extend into the reflector 6-1. Thus, the LED's are 
placed in the reflector 6-1. The reflector 6-1 is supported by the 
LED circuit board 31 and the liquid crystal panel holder 3. 

Thirrl Embodiment 
2 5 Fig. 6 shows a third embodiment of this Invention which is 

similar to the first embodiment thereof except for design changes 
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Indicated later. 

As shown in Fig. 6, the third embodiment of this invention 
includes an LED circuit board 31-1 on which LED's 12 are mounted. 
The LED circuit board 31-1 is separate from a main circuit board 2. 
5 In the embodiment of Fig. 6. a liquid crystal panel holder 3 is 

formed with a board hold portion 32. The LED circuit board 31-1 is 
supported by the board hold portion 32. The LED circuit board 31- 
1 extends perpendicular to the main circuit board 2. The LED 
circuit board 31-1 and the main circuit board 2 are electrically 

1 0 connected via a connector 33 and a cable 34. 

In the embodiment of Fig. 6. a reflector 6-2 is provided in 
place of the reflector 6 (see Figs. 2 and 3). The reflector 6-2 has an 
uncurved shape. The reflector 6-2 extends horizontally. In Fig. 6. 
right-hand edges of the reflector 6-2 contact a left-hand surface of 

1 5 the LED circuit board 31-1. The LED's 12 extend into the reflector 
6-2. Thus, the LED's 12 are placed in the reflector 6-2. 
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CLAIMS 


1. A portable electronic apparatus comprising: 
a liquid crystal panel of a reflection type; 

5 a light guide member for guiding light to the liquid crystal 

panel; 

a light source for emitting light; 

means for guiding the light emitted by the light* source to the 
light guide member; ajid 
10 a transparent plate-shaped member for covering the light 

guide member. 

2. A portable electronic apparatus according to claim 1, wherein 
the transparent plate-shaped member comprises a touch panel. 

1 5 

3. A portable electronic apparatus as recited in claim 2, wherein 
the light guide member comprises an acrylic-resin plate having a 
predetermined stiffness, the acrylic-resln plate having a reflection 
surface for reflecting incident light toward the liquid crystal panel, 

2 0 the touch panel comprising an upper electrode and a lower 

electrode formed by films. 

4.. A portable electronic apparatus according to claim 1, 2 or 3, wherem 
the light source comprises a light emitting diode, and the means 
comprises a diffusion sheet adjoining a light input portion of the 
2 5 light guide member and a reflector for guiding the light emitted by 
the light source to the diffusion sheet. 
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5. A portable electronic apparatus according to claim 4, further 
comprising a circuit board for holding the light emitting diode, the 

5 reflector being curved, the circuit board and the light input portion 
of the light guide member being nonparallel to each other. 

6. A portable electronic apparatus according to claim 5, wherein 
the circuit board comprises a main circuit bosu-d for holding 

1 0 electronic parts. 

7. A portable electronic apparatus according to claim 4, 5, or 6, further 
comprising means, provided around the light emitting diode, for 
reflecting return light back Into the reflector. 

1 5 

8. A portable electronic apparatus comprising: 
a liquid crystal panel of a reflection type; 

a transparent member extending above the liquid crystal 
panel; • 

20 a light source for emitting light; and 

first means for guiding the light emitted by the light source to 
an edge of the transparent member; 

wherein the transparent member comprises second means for 
reflecting the light guided by the first means toward the liquid 

2 5 crystal panel. 
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9. A portable electronic apparatus according to claim 8, wherein 
the light source comprises a light emitting diode. 

10. A portable electronic apparatus according to claim 8 or 9, wherein 
5 the first means comprises a light guide member having an inner 

space and inner reflection surfaces, the light guide member 
extending between the light source and the edge of the transparent 
member, the light source extending in the irmer space of the light 
guide member. 

10 

11. A portable electronic apparatus according to claim 10, 
wherein the light guide member is curved. 

12. A portable electronic apparatus according to any one of claims 8 to 11, 

1 5 wherein the first means comprises a diffusion sheet adjoining the edge of the 

transparent member. 

13. A portable electronic apparatus according to any one of claims 8 to 12, 
wherein the transparent member having grooves defined by inclined surfaces which 

2 0 form the second means. 

14. A portable electronic apparatus constructed and arranged to operate 
substantially as hereinbefore described with reference to Figures 2 to 6 of the 
accompanying drawings. 
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